Insulin/insulin-like growth factor I and other epigenetic modulators of myelin basic protein expression in isolated oligodendrocyte progenitor cells.
The expression of myelin basic protein by the oligodendrocyte is an integral event in the maturation of central nervous system function. Although much is known concerning the various myelin basic protein species, their temporal expression, and processing of RNA transcripts, little is known about the epigenetic factors responsible for the regulation of myelin basic protein (MBP) expression. In this study, we present evidence that insulin/insulin-like growth factor-I can increase the levels of MBP protein in isolated oligodendrocyte progenitor cells cultured in a serumless, chemically defined medium (ODM). Insulin was found to increase MBP protein in a dose-responsive manner, reaching a maximal level at 72 hr of exposure. Both insulin-like growth factor-I (IGF-I) and insulin were demonstrated to have no effect on MBP RNA levels. These data indicate that insulin/IGF-I increased MBP protein levels at a level distal to transcription The dose response of insulin action suggests that it may have a MBP regulatory function, distinct from IGF-I. When added individually, the other supplements of ODM, transferrin (500 ng/ml), and basic fibroblast growth factor (5 ng/ml) had no effect on MBP expression. However, when all three components were combined, a synergistic effect resulting in increased MBP protein and total RNA levels was found. The phorbol ester 12-O-tetradecanoyl phorbol acetate was found to reduce intracellular MBP RNA levels. The cAMP analogue/dibutyryl cAMP had contrasting effects on MBP RNA levels; no effect occurred in cultures grown in fetal calf serum, but a reduction in RNA levels was found in cultures grown in ODM. These data suggest that only a select range of extrinsic factors may be involved in MBP regulation, and depending on the environmental milieu, epigenetic agents may modulate gene activity differently.